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Summary. Genes involved in mammal spermatogenesis 
can now be identified through mutants created by 
genetic engineering. Information has been obtained on 
male meiosis, but also on the factors regulating the 
proliferation, maintenance and differentiation of male 
germ cells. Its has also increased our knowledge of the 
germ cell phenotype emerging from an altered germ cell 
genotype. This review is focused on data from genes 
expressed in male germ cells and on the question of how 
germ cells and Sertoli cells cope with the molecular 
lesions induced. The conservation of a wild-type pheno- 
type of male germ cells in mutant mice is discussed, and 
how the mouse genetic background can lead to different 
germ cell phenotypes for a given gene mutation. 
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What happens to germ cells altering germ cell gene 
expression? 
Considerable information on factors involved in the 
differentiation of male germ cells has now been obtained 
from mutant mice created by genetic engineering. It 
includes genes involved in the development of the male 
reproductive tract, in the production of hormones and 
their receptors and in Sertoli cell function (reviewed in 
Lamb and Niederberger, 1994; Simoni, 1994; Sassone- 
Corsi, 1997; Okabe et al., 1998). This review is focused 
only on genes expressed in male germ cells and how 
germ cells cope with the induced molecular lesions. 
Tables 1-3 present the testicular characteristics of these 
mutant mice generated by genetic engineering. 
Genes expressed in primordial germ cells and/or 
spermatogonia 
TIAR is an RNA recognition motif/ribonucleo- 
protein-type RNA-binding protein that is  highly 
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expressed in the nucleus of primordial germ cells 
(PGCs) (Beck et al., 1998). In tiarJ- embryos at day 
11.5, a reduced number of PGCs was present at the 
genital ridges but was absent from day-13.5 tiar-1- 
embryos, suggesting an inability of tiar-1- PGCs to 
respond to a survival signal. At 3 months of age, testes 
of tiar-1- mice were approximately one-third the normal 
s ize and lacked spermatogonia, spermatids and 
spermatozoa. The germ cell defect of tiarJ- mice could 
be compared to the PGC defects characterizing 
mutations in the c-kit tyrosine kinase receptor (white 
spotting) and its ligand, Steel factor. A role for TIAR in 
growth factor signaling was suggested (Beck et al., 
1998). 
The telomerase holoenzyme consists of an essential 
RNA template and protein components. Telomerase 
mediates the synthesis and maintenance of telomeric 
repeats in proliferative cells. Telomerase activity is 
strong in type A spermatogonia, down-regulated during 
spermatogenesis, and absent in the differentiated 
spermatozoa (Ravindranath et al., 1997). From the third 
generation of mice lacking telomerase RNA (~TR- I -  
mice), the spermatogonia proliferation rate decreased 
and germ cell  apoptosis increased. By the fifth 
generation, germ cells became depleted and, by the sixth 
generation, most seminiferous tubules showed a striking 
absence of spermatogenesis. The spermatogonial stem 
cell loss could be due to a decline in telomere length 
with each successive stem cell generation and to fusion 
and loss of chromosomes. The long latency in the 
appearance of defects in the mouse may simply relate to 
the long telomere lengths of the laboratory mouse strain 
Mus Musculus (Lee et al., 1998). 
ZFX, a zinc-finger protein, which may function as 
sequence-specific transcription activator, seems to be 
expressed in male germ cells, as in other tissues. 
Although its expression pattern remains to be 
determined (this is why ~fi-1-  mice are not included in 
the tables), the phenotype obtained in Zfi null mutants 
provided evidence for a role of ZFX in the growth and 
maintenance of germ cell populations. In male embryos 
from Zfi null mutant mice, the number of PGCs was less 
than half of that in the wild-type embryos, resulting later 
in less than half the number of sperm in the 













